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(f) Each person performing an annual or 
100-hour inspection shall inspect (where ap-
plicable) all components of the wing and cen-
ter section assembly for poor general condi-
tion, fabric or skin deterioration, distortion, 
evidence of failure, and insecurity of attach-
ment. 

(g) Each person performing an annual or 
100-hour inspection shall inspect (where ap-
plicable) all components and systems that 
make up the complete empennage assembly 
for poor general condition, fabric or skin de-
terioration, distortion, evidence of failure, 
insecure attachment, improper component 
installation, and improper component oper-
ation. 

(h) Each person performing an annual or 
100-hour inspection shall inspect (where ap-
plicable) the following components of the 
propeller group: 

(1) Propeller assembly—for cracks, nicks, 
binds, and oil leakage. 

(2) Bolts—for improper torquing and lack 
of safetying. 

(3) Anti-icing devices—for improper oper-
ations and obvious defects. 

(4) Control mechanisms—for improper op-
eration, insecure mounting, and restricted 
travel. 

(i) Each person performing an annual or 
100-hour inspection shall inspect (where ap-
plicable) the following components of the 
radio group: 

(1) Radio and electronic equipment—for 
improper installation and insecure mount-
ing. 

(2) Wiring and conduits—for improper rout-
ing, insecure mounting, and obvious defects. 

(3) Bonding and shielding—for improper in-
stallation and poor condition. 

(4) Antenna including trailing antenna—for 
poor condition, insecure mounting, and im-
proper operation. 

(j) Each person performing an annual or 
100-hour inspection shall inspect (where ap-
plicable) each installed miscellaneous item 
that is not otherwise covered by this listing 
for improper installation and improper oper-
ation. 

APPENDIX E TO PART 43—ALTIMETER 
SYSTEM TEST AND INSPECTION 

Each person performing the altimeter sys-
tem tests and inspections required by § 91.411 
shall comply with the following: 

(a) Static pressure system: 
(1) Ensure freedom from entrapped mois-

ture and restrictions. 
(2) Determine that leakage is within the 

tolerances established in § 23.1325 or § 25.1325, 
whichever is applicable. 

(3) Determine that the static port heater, 
if installed, is operative. 

(4) Ensure that no alterations or deforma-
tions of the airframe surface have been made 
that would affect the relationship between 

air pressure in the static pressure system 
and true ambient static air pressure for any 
flight condition. 

(b) Altimeter: 
(1) Test by an appropriately rated repair 

facility in accordance with the following 
subparagraphs. Unless otherwise specified, 
each test for performance may be conducted 
with the instrument subjected to vibration. 
When tests are conducted with the tempera-
ture substantially different from ambient 
temperature of approximately 25 degrees C., 
allowance shall be made for the variation 
from the specified condition. 

(i) Scale error. With the barometric pres-
sure scale at 29.92 inches of mercury, the al-
timeter shall be subjected successively to 
pressures corresponding to the altitude spec-
ified in Table I up to the maximum normally 
expected operating altitude of the airplane 
in which the altimeter is to be installed. The 
reduction in pressure shall be made at a rate 
not in excess of 20,000 feet per minute to 
within approximately 2,000 feet of the test 
point. The test point shall be approached at 
a rate compatible with the test equipment. 
The altimeter shall be kept at the pressure 
corresponding to each test point for at least 
1 minute, but not more than 10 minutes, be-
fore a reading is taken. The error at all test 
points must not exceed the tolerances speci-
fied in Table I. 

(ii) Hysteresis. The hysteresis test shall 
begin not more than 15 minutes after the al-
timeter’s initial exposure to the pressure 
corresponding to the upper limit of the scale 
error test prescribed in subparagraph (i); and 
while the altimeter is at this pressure, the 
hysteresis test shall commence. Pressure 
shall be increased at a rate simulating a de-
scent in altitude at the rate of 5,000 to 20,000 
feet per minute until within 3,000 feet of the 
first test point (50 percent of maximum alti-
tude). The test point shall then be ap-
proached at a rate of approximately 3,000 
feet per minute. The altimeter shall be kept 
at this pressure for at least 5 minutes, but 
not more than 15 minutes, before the test 
reading is taken. After the reading has been 
taken, the pressure shall be increased fur-
ther, in the same manner as before, until the 
pressure corresponding to the second test 
point (40 percent of maximum altitude) is 
reached. The altimeter shall be kept at this 
pressure for at least 1 minute, but not more 
than 10 minutes, before the test reading is 
taken. After the reading has been taken, the 
pressure shall be increased further, in the 
same manner as before, until atmospheric 
pressure is reached. The reading of the al-
timeter at either of the two test points shall 
not differ by more than the tolerance speci-
fied in Table II from the reading of the al-
timeter for the corresponding altitude re-
corded during the scale error test prescribed 
in paragraph (b)(i). 
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(iii) After effect. Not more than 5 minutes 
after the completion of the hysteresis test 
prescribed in paragraph (b)(ii), the reading of 
the altimeter (corrected for any change in 
atmospheric pressure) shall not differ from 
the original atmospheric pressure reading by 
more than the tolerance specified in Table 
II. 

(iv) Friction. The altimeter shall be sub-
jected to a steady rate of decrease of pres-
sure approximating 750 feet per minute. At 
each altitude listed in Table III, the change 
in reading of the pointers after vibration 
shall not exceed the corresponding tolerance 
listed in Table III. 

(v) Case leak. The leakage of the altimeter 
case, when the pressure within it cor-
responds to an altitude of 18,000 feet, shall 
not change the altimeter reading by more 
than the tolerance shown in Table II during 
an interval of 1 minute. 

(vi) Barometric scale error. At constant at-
mospheric pressure, the barometric pressure 
scale shall be set at each of the pressures 
(falling within its range of adjustment) that 
are listed in Table IV, and shall cause the 
pointer to indicate the equivalent altitude 
difference shown in Table IV with a toler-
ance of 25 feet. 

(2) Altimeters which are the air data com-
puter type with associated computing sys-
tems, or which incorporate air data correc-
tion internally, may be tested in a manner 
and to specifications developed by the manu-
facturer which are acceptable to the Admin-
istrator. 

(c) Automatic Pressure Altitude Reporting 
Equipment and ATC Transponder System In-
tegration Test. The test must be conducted 
by an appropriately rated person under the 
conditions specified in paragraph (a). Meas-
ure the automatic pressure altitude at the 
output of the installed ATC transponder 
when interrogated on Mode C at a sufficient 
number of test points to ensure that the alti-
tude reporting equipment, altimeters, and 
ATC transponders perform their intended 
functions as installed in the aircraft. The 
difference between the automatic reporting 
output and the altitude displayed at the al-
timeter shall not exceed 125 feet. 

(d) Records: Comply with the provisions of 
§ 43.9 of this chapter as to content, form, and 
disposition of the records. The person per-
forming the altimeter tests shall record on 
the altimeter the date and maximum alti-
tude to which the altimeter has been tested 
and the persons approving the airplane for 
return to service shall enter that data in the 
airplane log or other permanent record. 

TABLE I 

Altitude 

Equivalent 
pressure 
(inches of 
mercury) 

Tolerance 
±(feet) 

¥1,000 .......................................... 31.018 20 
0 ..................................................... 29.921 20 
500 ................................................. 29.385 20 
1,000 .............................................. 28.856 20 
1,500 .............................................. 28.335 25 
2,000 .............................................. 27.821 30 
3,000 .............................................. 26.817 30 
4,000 .............................................. 25.842 35 
6,000 .............................................. 23.978 40 
8,000 .............................................. 22.225 60 
10,000 ............................................ 20.577 80 
12,000 ............................................ 19.029 90 
14,000 ............................................ 17.577 100 
16,000 ............................................ 16.216 110 
18,000 ............................................ 14.942 120 
20,000 ............................................ 13.750 130 
22,000 ............................................ 12.636 140 
25,000 ............................................ 11.104 155 
30,000 ............................................ 8.885 180 
35,000 ............................................ 7.041 205 
40,000 ............................................ 5.538 230 
45,000 ............................................ 4.355 255 
50,000 ............................................ 3.425 280 

TABLE II—TEST TOLERANCES 

Test Tolerance 
(feet) 

Case Leak Test ............................................... ±100 
Hysteresis Test: 

First Test Point (50 percent of maximum 
altitude) ................................................. 75 

Second Test Point (40 percent of max-
imum altitude) ....................................... 75 

After Effect Test ............................................... 30 

TABLE III—FRICTION 

Altitude (feet) Tolerance 
(feet) 

1,000 .................................................................... ±70 
2,000 .................................................................... 70 
3,000 .................................................................... 70 
5,000 .................................................................... 70 
10,000 .................................................................. 80 
15,000 .................................................................. 90 
20,000 .................................................................. 100 
25,000 .................................................................. 120 
30,000 .................................................................. 140 
35,000 .................................................................. 160 
40,000 .................................................................. 180 
50,000 .................................................................. 250 

TABLE IV—PRESSURE-ALTITUDE DIFFERENCE 

Pressure (inches of Hg) 
Altitude dif-

ference 
(feet) 

28.10 .................................................................... ¥1,727 
28.50 .................................................................... ¥1,340 
29.00 .................................................................... ¥863 
29.50 .................................................................... ¥392 
29.92 .................................................................... 0 
30.50 .................................................................... +531 
30.90 .................................................................... +893 
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TABLE IV—PRESSURE-ALTITUDE DIFFERENCE— 
Continued 

Pressure (inches of Hg) 
Altitude dif-

ference 
(feet) 

30.99 .................................................................... +974 

(Secs. 313, 314, and 601 through 610 of the Fed-
eral Aviation Act of 1958 (49 U.S.C. 1354, 1355, 
and 1421 through 1430) and sec. 6(c), Dept. of 
Transportation Act (49 U.S.C. 1655(c))) 

[Amdt. 43–2, 30 FR 8262, June 29, 1965, as 
amended by Amdt. 43–7, 32 FR 7587, May 24, 
1967; Amdt. 43–19, 43 FR 22639, May 25, 1978; 
Amdt. 43–23, 47 FR 41086, Sept. 16, 1982; Amdt. 
43–31, 54 FR 34330, Aug. 18, 1989] 

APPENDIX F TO PART 43—ATC 
TRANSPONDER TESTS AND INSPECTIONS 

The ATC transponder tests required by 
§ 91.413 of this chapter may be conducted 
using a bench check or portable test equip-
ment and must meet the requirements pre-
scribed in paragraphs (a) through (j) of this 
appendix. If portable test equipment with ap-
propriate coupling to the aircraft antenna 
system is used, operate the test equipment 
for ATCRBS transponders at a nominal rate 
of 235 interrogations per second to avoid pos-
sible ATCRBS interference. Operate the test 
equipment at a nominal rate of 50 Mode S in-
terrogations per second for Mode S. An addi-
tional 3 dB loss is allowed to compensate for 
antenna coupling errors during receiver sen-
sitivity measurements conducted in accord-
ance with paragraph (c)(1) when using port-
able test equipment. 

(a) Radio Reply Frequency: 
(1) For all classes of ATCRBS tran-

sponders, interrogate the transponder and 
verify that the reply frequency is 1090 ±3 
Megahertz (MHz). 

(2) For classes 1B, 2B, and 3B Mode S tran-
sponders, interrogate the transponder and 
verify that the reply frequency is 1090 ±3 
MHz. 

(3) For classes 1B, 2B, and 3B Mode S tran-
sponders that incorporate the optional 1090 
±1 MHz reply frequency, interrogate the 
transponder and verify that the reply fre-
quency is correct. 

(4) For classes 1A, 2A, 3A, and 4 Mode S 
transponders, interrogate the transponder 
and verify that the reply frequency is 1090 ±1 
MHz. 

(b) Suppression: When Classes 1B and 2B 
ATCRBS Transponders, or Classes 1B, 2B, 
and 3B Mode S transponders are interrogated 
Mode 3/A at an interrogation rate between 
230 and 1,000 interrogations per second; or 
when Classes 1A and 2A ATCRBS Tran-
sponders, or Classes 1B, 2A, 3A, and 4 Mode S 
transponders are interrogated at a rate be-

tween 230 and 1,200 Mode 3/A interrogations 
per second: 

(1) Verify that the transponder does not re-
spond to more than 1 percent of ATCRBS in-
terrogations when the amplitude of P2 pulse 
is equal to the P1 pulse. 

(2) Verify that the transponder replies to 
at least 90 percent of ATCRBS interrogations 
when the amplitude of the P2 pulse is 9 dB 
less than the P1 pulse. If the test is con-
ducted with a radiated test signal, the inter-
rogation rate shall be 235 ±5 interrogations 
per second unless a higher rate has been ap-
proved for the test equipment used at that 
location. 

(c) Receiver Sensitivity: 
(1) Verify that for any class of ATCRBS 

Transponder, the receiver minimum trig-
gering level (MTL) of the system is ¥73 ±4 
dbm, or that for any class of Mode S trans-
ponder the receiver MTL for Mode S format 
(P6 type) interrogations is ¥74 ±3 dbm by use 
of a test set either: 

(i) Connected to the antenna end of the 
transmission line; 

(ii) Connected to the antenna terminal of 
the transponder with a correction for trans-
mission line loss; or 

(iii) Utilized radiated signal. 
(2) Verify that the difference in Mode 3/A 

and Mode C receiver sensitivity does not ex-
ceed 1 db for either any class of ATCRBS 
transponder or any class of Mode S trans-
ponder. 

(d) Radio Frequency (RF) Peak Output 
Power: 

(1) Verify that the transponder RF output 
power is within specifications for the class of 
transponder. Use the same conditions as de-
scribed in (c)(1)(i), (ii), and (iii) above. 

(i) For Class 1A and 2A ATCRBS tran-
sponders, verify that the minimum RF peak 
output power is at least 21.0 dbw (125 watts). 

(ii) For Class 1B and 2B ATCRBS Tran-
sponders, verify that the minimum RF peak 
output power is at least 18.5 dbw (70 watts). 

(iii) For Class 1A, 2A, 3A, and 4 and those 
Class 1B, 2B, and 3B Mode S transponders 
that include the optional high RF peak out-
put power, verify that the minimum RF peak 
output power is at least 21.0 dbw (125 watts). 

(iv) For Classes 1B, 2B, and 3B Mode S 
transponders, verify that the minimum RF 
peak output power is at least 18.5 dbw (70 
watts). 

(v) For any class of ATCRBS or any class 
of Mode S transponders, verify that the max-
imum RF peak output power does not exceed 
27.0 dbw (500 watts). 

NOTE: The tests in (e) through (j) apply 
only to Mode S transponders. 

(e) Mode S Diversity Transmission Channel 
Isolation: For any class of Mode S trans-
ponder that incorporates diversity operation, 
verify that the RF peak output power trans-
mitted from the selected antenna exceeds 
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